S5 p-KTAA: To a mixture of dibrominated thiophene trimer 2 (0.120 g, 0.219 mmol), 5-Acetyl-2thienylboronic acid (3) (0.111 g, 0.653 mmol) and K 2 CO 3 (0.182 g, 1.31 mmol) in degassed 1,4dioxane/methanol (8 : 2, 5 mL) was added PEPPSI-iPr ™ (0.0075 g, 0.011 mmol). The mixture was heated to 70 °C for 20 min, cooled to rt, adjusted to pH 4 by 1M HCl, extracted with DCM (3×30 mL/mmol), and washed with water (3×30 mL/mmol) and brine (30 mL). During workup the methyl ester protected product precipitated and was washed thoroughly with warm dioxane and added to a solution of dioxane/NaOH (1M, aq.) and heated at 75 °C until everything dissolved. Acidification by HCl (1 M. aq.) resulted in precipitation of the deprotected neutral product, which was washed with water and dried (0.111 g, 83%) and subsequently dissolved in aqueous NaOH (1.5 
HS-42-ester (5):
The compound was prepared according to the same Suzuki coupling procedure as employed for the synthesis of p-KTAA using trimer 2 (0.1 g, 0.182 mmol), compound 4 (0.1 g, 363 mmol), K 2 CO 3 (0.15 g, 1.1 mmol), and PEPPSI-iPr ™ (5 mol %) in degassed 1,4dioxane/methanol (8 : 2, 5 mL). The reaction mixture was extracted with DCM (3×30 mL), washed with water (2×30 mL), brine (50 mL) and the combined organic phases were dried over Germany), equipped with a 32 channel QUASAR GaAsP spectral array detector. Fluorescence emission spectra were collected using single wavelength excitation at 488 nm (Argon Laser) and emission spectra were collected between 488 -687 nm. Fifteen regions of interest were sampled from either Aβ plaques or tau neurofibrillary tangles for each probe and the average was taken using Graphpad Prism software (GraphPad, La Jolla, CA, USA). 
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